I.

Introduction:-
Malaria, a vector-borne infectious disease, is currently a grave and universal concern with a significant social, economic, and human cost, mainly in developing countries (13).Malaria, a disease which can be transmitted to people of all ages, is caused by parasites of the species Plasmodium that are spread from person to person through the bites of infected mosquitoes. (14) It was indicated that there are four types of human malaria: Plasmodium falciparum, P.vivax, P.malariae, and P.ovale, among which P. falciparum and P.vivaxare the most common and particularly P. falciparum is by far the most deadly type of malaria infection. The Plasmodium parasite is spread to humans by the bite of an infected female Anopheles mosquito. This disease mainly infect RBC by rupturing it & by decreasing it numbers in blood circulation . It reduces absorptive capacity of oxygen and causes anemia &finally leads to death. Among all, thepfM18AAP antigenic protein plays an essential role in effecting complete degradation or turnover of host hemoglobin which provide a free amino acid pool for the growing parasite. Its molecular weight is 67k Da, and contain 570 amino acid with 12 active sites that control substrate entry into the catalytic site.PfM18AAP thus resemble a proteosomal like machine with multiple active sites able to degrade peptide substrate that enter in to catalytic sites (19). Because of the rapid emergence of drug resistance and unclear mechanisms, much money has been wasted in many malaria endemic sites. Therefore a vaccine seems to be an alternative and pragmatic approach to eradicate the disease. Even a modestly efficacious malaria vaccine may protect hundreds of thousands of people from disease and death each year (14) . A vaccine is a molecular or supra molecular agent that elicits specific, protective immunity, and enhanced adaptive immune response to re-infection against pathogenic microbes and the diseases they cause, by the potential on of immune memory and ultimately mitigating the effect of subsequent infection. But till now no effective vaccine have been developed for malaria. Four types of malaria vaccines are there, among them SPf66 and MSP/RESA vaccines, which are essentially designed against the asexual stages of the Plasmodium parasite, and CS-NANP and RTS, S vaccines designed against the sporozoite stages, have been tested in randomized controlled trials in endemic areas. However, the results are not that encouraging. Important issue in the formulation of blood-stage vaccines against malaria is the fact that immunity in this stage highly depends on the presence of antibodies and CD4 T cells. So, any vaccines used or formulated for this stage should have the capability of inducing immune system to generate both humoral and cell mediated immunity. We are using pfM18AAP protein as vaccine designing candidate in order to stop its activity & avoid the rupturing of RBC. Immuno-informatics had provided the freedom to immune diagnose the disease. It is important to understand the pathogenesis of the disease, including the life cycle of the parasite and the interaction between the host immune response and the parasite, for better preventive and therapeutic modalities against malaria. Initial stage of infection is inoculation of sporozoit in to human blood by infected anopheles mosquito.
II.
Material and Methodology:
Antigenic sequence The FASTA format number of the pfM18AAP having gi|124507185|. The sequence is 570 amino acids long.
Prediction of amino acids residue : The use of ProtParam
The pfM18AAP proyein sequence (570 amino acids ) is analysed either by giving TrEMBL accession number or by giving its FASTA sequence obtained from NCBI.The protein sequence is of molecular weight 65635.1 & Theoretical Pi value 6.60 . Total number of negatively charged residues (Asp+Glu) is 66 & total number of positively charged residues (Arg +Lys) is 61. Protein sequence pfM18AAP consists of mostly asparagine (67 residues),followed by isoleucine (49 residues) & leucine (48 residues) respectively. Minnimum amino acids were alanine, arginine , cysteine followed by proline & methionine. 
Prediction of B cell epitope: The use of IEDB
The prediction of B-Cell epitope was done by using Immuno epitope database. Hydrophilicity, flexibility accessibility, turns , exposed surface , polarity and antigenic propensity parameters were used to predicted B cell epitope. 
Prediction of T-Cell: The use of MHCPred
The prediction of promiscuous TCell Epitope was done by using MHCPred. The results weretaken in HTML and tabular forms. A0101,A0201,A0202 ,A0203,A0206,A0301,A1101,A3101,A6801, A6802 , B3501 , DRB0101 ,DRB0401 and DRB0701 were the alleles chosen for this computational analyses. Peptides with the lowest prediction IC50, corresponding to the best prediction binding affinities are shown in table 4. 
Prediction of Post translational modification:-Prediction of disulphides sites: The use of Disulfind tools:-
Our input epitope doesn't contain any Disulphide sites because for prediction of Disulphide sites the input must contain at least two cysteine molecule.
Prediction of Glycosylation sites:
The use ofNetoGly 1.0 server Glycosylation is a co-and post-translational modification involving the covalent addition of carbohydrates to proteins. Carbohydrates (also referred to as glycan's, sugars, or saccharides) are adopting linear and branched structures and are composed of monosaccharide's, which are covalently linked by glycosidic bonds. Therefore number of asparagine residues in the input sequence provide glycosylation sites .As no asparaginesresidues present in the input sequence and N-glycosylation is only predicted on ASN residues thus the prediction was not made.
Prediction of protein kinase C phosphorylation & Casein Kinase II phosphorylation: The use of Kinasephos 2.0
Protein phosphorylation, which is an important reversible mechanism in post-translational modifications, is involved in many essential cellular processes including cellular regulation, cellular signal pathways, metabolism, growth, differentiation and membrane transport (1) . Phosphorylation of substrate sites at serine, threonine and tyrosine residues of eukaryotic proteins is performed by members of the protein kinase family. Additionally, phosphorylation on plays an important role in signal transduction in organism. Our input sequence contains three residues of Serines.
Fig 1:-Serine residues predicted by kinase phos 2.0 server
Insilico prediction of phosphorylation sites with high predictive performance could be a promising strategy to conduct preliminary analyses and could heavily reduce the number of potential targets that need further in vivo or in vitro confirmation.
Prediction of secondary structure: The use of SOPMA
The prediction of secondary structure was done by using SOPMA Server. .2 :-Secondary structure prediction of pfM18AAP protein from SOPMA server In proteins, turns are found on the surface ; these parts are accessible and hydrophilic. In contrast the core is mostly devoid of water molecules. In case of pfM18AAP, it has been shown that the secondary structure is important to antibody binding and even a minor modification of the secondary structure can affect the immune identification of antigens. Like any other protein, prediction of secondary structure of pfM18AAP can provide us important information about the interactions and functions of this protein. Since the residue composition of any protein is important, in the present investigation the residue composition for pfM18AAP has been calculated.
Similarity search prediction: The use of EMBOSS
Translation of vector DNA sequence was done by using EMBOSS Back transeq. We are using Plasmid vectors for vaccine designing. Result of its reverse transcriptase is shown below.
Fig.3:-Results of EMBOSS Back transeq showing protein sequence of Plasmid Vector
After obtaining protein sequence of Plasmid vectors ,similarity search was done between protein sequence of epitope and protein sequence of vectors by using EMBOSS pairwise sequence alignment server. The results of EMBOSS pairwise sequence alignment server for Plasmid vectors are shown below The alignment section uses a familiar multiple alignment view with the hits aligned to the query ,shown in table 7. The alignments show the three top hits from the V, D and J gene matches by default, but this is user adjustable. The far left column indicates the gene category (i.e. V, D or J) for the germ line gene hits. Our queries represent minus strand of V gene and has been converted to the plus strand. The sequence positions shown in table 6 is referred to their converted sequence. Therefore it is concluded that this sequence can promote antibody activity. Table 8 shows the percent identity between the query and each hit.*: Overlapping nucleotides may exist at V-D-J junction (i.e., nucleotides that could be assigned to either rearranging gene). Such nucleotides are indicated inside a parenthesis (i.e., (TACAT)) but are not included under the V, D or J gene itself. 
Alignments
<-FR2-IMGT-><-----CDR2-IMGT-----> W I L F I Y Y T K * K F S T I I Y T I T C M * W T C Y I Y T
--------------------------------------------------------------------
----------------------------------------------------------------------164 D 100.0% (7/7) IGHD1-7*01 3 -----------------------------------------------------.......------------------------------9 D 100.0% (7/7) IGHD1-20*01 3 -----------------------------------------------------.......------------------------------9 D 100.0% (6/6) IGHD2-2*02 25 -----------------------------------------------......-------------------------------------30 J 100.0% (7/7) IGHJ4*01 1 ---------------------------------------------------------------------------------------... 3 J 100.0% (7/7) IGHJ4*02 1 ---------------------------------------------------------------------------------------... 3
T lcl|Query_1_reversed 94 ACTT 97 J 100.0% (7/7) IGHJ4*01 4 .... 7 J 100.0% (7/7) IGHJ4*02 4 .... 7
A quick examination of Ig Blast result for plasmid vector sequence of titles suggests that two hits come from different sources for J region i.e IGHJ4*01 and IGHJ4*02 for 'ACTT' sequence and three hits come from different sources for D region i.e. IGHD1-7*01, IGHD1-20*02 & IGHD2-2*02 showing 100% hit.
3D structure prediction: The use of PHYRE 2 tools
The prediction of 3Dstructure of designed vaccine sequence is done by PHYRE 2 tools . 
Validation
Result And Discussion:-
Vaccination remains a high priority for animal disease prevention and control especially on account of rising antimicrobial resistant strains of pathogens and frightening increase in new emerging and reemerging pathogens. Vaccine designing involves identification of epitopes of a pathogen which is not an easy task as pathogen encodes for a variety of proteins. Traditionally antigenic peptides have been identified by the overlapping peptide synthesis which is a time consuming and an expensive work. With the advent in the field of computational immunology it is possible now to drastically reduce the time for identification of putative and promiscuous antigenic peptides. The present study has used MHC2Pred web based tool for identification of antigenic epitope. 1). Amino acid residues analysis has shown that our protein sequence contain Asparagine in maximum amount and methionine in minimum amount where Asparagine is a polar amino acids and Methionine is non-polar amino acid. From the study of amino acid residue analyses it is clear that our protein sequence is hydrophilic i.e. water loving molecule.
2).From the analyses of MHC2Pred tools, six MHC I and II binding peptides in pfM18AAP protein of Plasmodium falciparum has predicted. MHC class I and class II predicted T cell epitope are shown below:- 7).3D structure of designed sequence was done by using PHYRE tools .Result for our sequence comes in our mail. Obtained models are validate in SAVES server .For Plasmid vector based vaccine fourth model was predicted to be best i.e. d2nrac1.3.pdb.Obtained best models are visualize with the help of Rasmol.
8).
Interaction between Obtained models of both vectors and MHC molecules are done by using protein protein docking tools i.e. Patch Dock. 20 results came from Patch dock. To find out the best one among them, the result were filtered by using Fire dock which provide best result of our input. The tool provide information that the selected epitope was docked with the MHC Class1 molecule and the docking energy was found to be 0.48 and between epitope and MHC II molecule was found to be -16.91.The result revealed that the designed candidate vaccine has a high binding affinity with T-cell receptor.
IV.
Conclusion:-
The discipline of Immuno-informatics is accelerating the development of vaccines composed of epitope ensembles. Opportunities for epitope discovery and epitope-drived vaccine design are expanding as the number of pathogens. Epitope-driven vaccines that are designed and optimized, based on our current knowledge and understanding of the mechanics of immunogenicity and immune-dominance, are filling the vaccine development pipelines. We have shown through tabulated representation that the Glycoprotein pfM18AAP of Plasmodium falciparum posseses region of solvent accessible and highly conserved which also have epitopic significance. Thus obtained epitopic sequence of pfM18AAPhas high degree of probability as suitable targets for development of peptide vaccines. Antigen determinants was selected based on the least identity and least E value and the epitope was predicted with the help of MHC Pred tools i.e."AVHDVFFLISPNNNVIKKSHKENSQNKHIDSCALKIFIDRIISSVYVTSPLHAS". From which we have designed epitope molecule. This molecule binds with MHC 1 molecule successfully, so the selected epitope was docked with the MHC Class1 molecule and the docking energy was found to be 0.48 and between epitope and MHC II molecule was found to be - 16.91 .From this docking analysis we can conclude that the result revealed that the designed candidate vaccine has a high binding affinity with T-cell receptor.
